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XAFS ANALYS15 IN THE ANHARMONIC LIMIT: APPLICATION

TO HI-T, WPERC-ONDLKTORS AND FERROSILIC:ATES
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Ch. XAFS Analysis in the anharrmnic limit

The RDF,
extract the

g(:), gi~cs a complete description of the pair motion and one can
t empmat ure be!lavlor of any moment of interest from it, i. e.:

(:”) = p:g(z)z” . (G)

HIGH-TEMPERATURE SUPERCONDUCTORS

We have employed the mentioned formalism to the analysis of mtial oxygen (04
) contributions to polarized Cu K-edge XAFS in YBa2Cua07. The coupling of
valence fluctuations ill the Cu atoms (CU+2 *CU+l ) to vibrations of the 04
atom leads to anhamionic potentials for the motion of 04. 6] We used several

Lmodel potentials LO fit the XAFS, finding the best fit for t e model potential:
}“’(Z; = a(:- :~)z,(: < o); b(z–zl )2, (z > O). h Fig. la we present the potential
and RDF for the the (h] -04 bond for different temperatures obtained from the
fits. These fits whine pcrfornmd on Fourier filtered first shell contributions k3~
in the range 4 s k s 14A-’,with amplitude and phase f~lilctions extracted
from Laz CU04 , using as fitting parameters a, b, Zo, z], and th~ equilibrium bond
distance R. The fits show the presence of an elastic anomaly associated with the
onset of sup~rconductivity, si na.kd by a sharp increm~ in the tunellin~ frequency

fbctwcwn the two wII sites ( ig, lb),[7] Fits using harmonic potentmls lead to

errors in the CU-CU distamce of more than 0.1 A and erratic behaviw in other
fitting pn.rarncters.
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Ch. X.4FS Armlysis in the anha.nnonic limit

FERROSILICATES AT HIGH TEMPERATIJRES

W’e have also cmploytd this method to the analysis of Fe K-edge XAFS O cwnt ri -
butions in andraditc ( Fc1CaJSi3012 ) for tt~mprratures 80 ~ T s 1073K. A nmdcl

~(r/rO)P] was used, determining [~ by fitting topo!rntial l’(r) = [~[(r/rO )12 --
experiment at 10731\, while ro was ailowd M a function of tenlperat urc. These
fits where pm%rrncd [)11Fourim filt ercd first shell contributions k3 ~ in the range
3 < k < 1lA-l, using an]plitudc and phase functions extracted from the data
at 80K,@] The R DF f~)r diffrrcnt tcmpcrat ures is shown in Fig. 2a. The fits re-
produce c~stalh)gr:ip!lic distances (See Fi .

7

2b), and explain the apparent bond
contraction obtaind using harmonic fits. [6
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Figurr 2~i, ll)tt~l]tiiil (wi(lr linr) -ilid RDF (thin linr) from fits to Pc-O XAFS
in amdrwlitr at Ii)300K, 1))4131{, r) Gi31i, d)873K, c)1073K, anti f )15731{ (fronl
~d~illiit(’d .X AFS ), Fig~lrr 21), Fc-O distnnce rxtrwtwi from d.iflrttctiml cx]mi-

Invnts (thilllinr), X.4 FS nllllurnlmlic fits (widr line), and c) XAFS hnrlnonir fits,
( d:L~hWi Iiw)


